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PAPER MATRIX
This thesis report is the chronological record of
the investigations I made while searching for a
successful combination of printmaking and papermaking.
Recorded are the failures, the triumphs, and the feel
ings that I experienced during the period of time from
December 1978 to April 1979 while working on my thesis.
Technical data, instructions and information are woven
into the writings as they were learned or discovered.
My interest in papermaking began as I became more
sensitive to the papers I was printing images on. I
realized that paper, with its many textures and charac
teristics, could play a much more intricate role in
printmaking than I had previously given to it. The
paths that I experimented with concerned the vague
ideas and possibilities I envisioned with papers as
surfaces to be printed on, and as the sole material from
which images could be made. Because the directions I
took in my work were completely new to me, I decided
that a chronological account of my experiences would be
an appropriate way of writing this report.
A selected bibliography has been included at the
end of this paper.
I began my graduate study during the Winter of
1978. Confident of my drawing ability, I spent the
first two quarters producing a series of detailed,
finely rendered, and finely executed lithographs and
etchings. By the end of the Spring term, I had
exhausted myself printing heavy, personal commentaries.
(Plate 1) Although I became contented with my printing
ability, I felt a need to explore the printing media in
a new way. Lithographs seemed too flat, silkscreens too
dull, and etchings were too acidic and dirty.
My images were basically drawir to give the appear
ance of depth, yet it was limited depth. My interests
began to develop beyond the two dimensional plane. The
textures I could draw on the plate and on the stone were
not providing me with the level of physical change that
I wanted. It seemed logical to me that by altering the
paper I was printing on, I could produce the textures
and depth that I desired.
Before I started my thesis, I knew nothing about
paper except that it came from trees, yet, even that
concept turned out to be extremely limiting. I was to
learn later that paper could be made from almost any
material containing cellulose fibers: cotton, straw,
cattails, etc.
A first impulse was to soak copper plate paper (an
unsized printing, paper) until it was pliable, then to
mold it to a form that I had constructed of clay. This
fired clay body was like a flat pancake with some curves
and ridges pressed into it. The soaked sheet did not
conform to my mold; but I learned that by mashing paper
in a blender until it turned into liquified pulp, I
could pour it onto my clay form, and when it dried it
would assume that shape. I poked holes in every square
inch of my clay pancake, hoping that the water would
drain from the pulp. At the time I did not realize that
all those carefully pricked holes became thousands of
undercuts that permanently grabbed tinto the dried paper.
After an interesting series of failures, my first exper
iments emerged, looking more like Syrian bread than
paper. I never really perfected this clay technique,
but it turned out that a lot of the information gathered
in those first pieces was very important to me. (Plate 2)
It was fortunate that a special two week course in
hand papermaking techniques was offered by the School of
Printing in the late Spring. I learned about the
physical and chemical properties of paper and how I
could control its texture, change its color, and surface
it for writing. With each day of new experimentation,
exciting possibilities for paper began to take shape in
my mind. I found myself totally enthralled with the
magical transformation of pulp into paper. Discovering
new dimensional and textural possibilities made me feel
alive and invigorated. My daily findings were plentiful,
and my excitement, childlike. (Plate 3) I could not
touch the pulp enough, make enough paper, or try out
enough of my ideas. Somewhere amidst my absent-minded
siftings of pulp, ideas of how I wanted to incorporate
handmade paper into my prints became apparent.
Papermaking, by itself, is a straightforward
process where many similar, if not identical, papers can
be made. I realized that by using a simple papermaking
device, sometimes called a deckle box, (Fig. 1) I could
make these papers, hundreds of them*, to look alike.
This device consists of two open-ended box frames. On
the bottom box, a sheet of one-half inch plastic grid is
fitted flush. Over this gridwork, which acts as support,
a brass screen is laid. The top box frame is then
stacked and latched tightly to the bottom box. The
boxes are submerged in a basin filled with water until
its level reaches three-quarters the distance up the
sides of the top box. A measured amount of pulp is
poured into the box and swirled about until it is evenly
suspended in the water. The deckle box is then lifted
steadily from the water maintaining a horizontal posi
tion. As the water passes through the box, the fibers
of the pulp are retained by the screen and interlock to
form paper. V/hen the top box is removed, the screen
with the paper sheet adhered to it can be lifted off to
dry.
In order to separate the wet paper from the screen,
the screen is laid faced down on a felt and the paper is
"couched" (kooched) off by rolling a brayer (small
roller) over the back of the screen. Couching is the
process of transferring the paper from the screen to the
felt or other surface. One or more of these felts can
be stacked and placed under a hydraulic press or under a
screw press to squeeze the excess water from the soaked
paper and press the fibers together. Several layers of
paper can be pressed together to dry or left to air dry
on the screen itself.
Pulp can be made from almost any cellulose fiber.
Cellulose, a carbohydrate, is found in most plants. A
short walk in a field reveals the incredible variety of
pulp possibilities, but for my work I collected only
cattails, maiden cane, and straw. The fibers were cut,
or shredded into one inch pieces and stewed in a mixture
of one teaspoon of sodium hydroxide (caustic soda, lye)
per quart of water until they softened. Sodium
hydroxide is an extremely dangerous chemical and must be
used with caution by wearing rubber gloves and goggles.
Stainless steel, or enamel cooking containers should be
used. Never use aluminum because it has a chemical
reaction with lye when heated. The water v/as drained off
and the pulp was thoroughly washed. The fibers were
separated, either by beating with a mallet or pulverizing
in a blender.
Another source of pulp used in my work is from
cotton and wood. I purchased sheets of both cotton and
wood pulp that had been compressed and dried in a com
mercial pulpmill. These sheets of dried pulp were then
broken up in a hydropulper (a propeller-like machine
which roughly breaks apart the pulp sheets) and beaten
in a Hollander beater. (Fig. 2) The beater changes the
characteristics of the pulp by breaking and separating
it into many short fibers. The length of beating time
determines the opacity, strength, and smoothness of the
finished papers.
The pulp can be colored through the addition of
natural fibers, natural dyeing and mordanting, and syn
thetic dyeing by using RIT and Cushing dyes. It is
important that the dye enter the pulp fibers to be an
effective colorant, and that the pulp be washed
thoroughly after dyeing.
During the papermaking class, a cookie cutter, or
piece of metal bent into a mold, was used to shape the
paper by pouring the pulp into it. I saw other possi
bilities for this technique. I bent and formed metal
pieces into a set configuration in the deckle box that
became separating walls for different colors and quanti
ties of pulp. Metal from discarded aluminum lithographic
plates was used for these walls. It was cut into
strips, the approximate height of the top deckle box
frame, bent into the proper configuration, joined
7together with ductape, and placed in the top deckle
frame. I called these metal mazes 'matrices.1 (Plate 4)
A matrix, defined by the Merriam-Webster Dictionary, "is
something within which something else originates or
develops; a mold from which a relief surface (as a
stereotype) is made." It soon became apparent to me
that a matrix could really be any device that served as
a pattern for duplication. For tha-b matter, it is my
opinion that a lithographic stone, a zinc plate, or a
dress pattern are all forms of a matrix.
The shapes that I was able to form out of the metal
had very little resemblance to the images I had previous
ly drawn. I was aware of the radical change that was
taking place in my work from the finely rendered to the
abstract. I enjoyed this new approach to making images.
This bending and shaping of metal replaced drawing with
lithographic pencils and tusche. The metal strips
became my new drawing tools. Building these metal
matricies was like sculpture to me. I constructed each
matrix spontaneously, concerning myself with thoughts of
composition, color, light direction, shape, sizes,
texture, and feelings.
I was responding with many different paper prints
to all the new information I was acquiring. I had never
before worked so long without representing recognizable
images or depicting some message. I was now more
8concerned with the feeling I had about an image or its
effect upon me. (Plates 5-8)
In September I continued making paper, but started
to print into the melange of paper textures. It had
never occurred to me to change the paper I had been
printing upon until now. The paper had always been a
surface to put images on, but now the paper was an image
itself. I thought that printing could add another tex
ture, a new dimension, and significant detailing if it
could be merged with these paper forms.
Because lithography was my favorite printing tech
nique, I began my first attempt by couching pulp onto an
image printed on conventional paper. (Plate 9) The
difference between the super thin and flat lithographic
surface and the thick, highly textured paper surface
caused problems. The handmade paper delaminated from
the conventional paper when it dried. When I printed
directly onto the handmade paper, it became jammed
beneath the press scraper bar, and the irregularities in
the paper caused irregularities in the printed image. I
was experiencing so many difficulties with this approach
that I decided to temporarily abandon "lithopaper" until
I experimented with simpler, more direct printmaking
techniques.
The textures that I was able to make with both
etchings and collographs seemed more closely related to
the handmade paper textures than the flatness of lithog
raphy. I began each project by making the paper and
allowing it to dry. Drying the paper was essential to
continuing the work because the dry pulp took on a com
pletely different appearance. As the water evaporated,
the paper relief shrank, and the colors lost their sheen
and became lighter. As each layer of pulp dried, I
rebuilt the matrix and couched on anbther thin layer of
pulp. In this manner I was able to build up transparen
cies and textures that appeared very lovely to me.
(Plate 10) Once these multiple layers had dried, I
designed collograph or etched shapes that could be
printed onto the paper. I was having tremendous diffi
culty visualizing the finished piece at its inception.
Because of some variables in drying (shape and color
change) I was unable to anticipate the way a finished
piece would look, and learned to respond to the paper at
each stage of development. I no longer started with a
preconceived image in mind, but rather allowed an image
to grow with each addition of print and pulp surface.
It was a growing process from a vague to a clear idea.
Etched plate textures seemed well suited to the
rough paper surfaces I was making. By its nature, the
pulp formed a rough surface when dry. Zinc plates could
be cut to any size and shape, then etched deeply for
embossings to be printed on the handmade paper. I was
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finding that the variety of textures in the intaglio
media helped create an image on the paper. Yet because
the press flattened the surface, the paper textures were
automatically crushed under the pressure of the roller.
I devised a method to prevent the press from flattening
specific parts of the paper. I cut pieces of one
quarter inch masonite to print on the areas that were to
be smooth or flat. These thick masonite pieces kept the
press roller from affecting the other areas of the print
so that the textures of the paper remained intact.
Bordering the paper* I laid strips of masonite of equal
thickness that would support the roller during the press
action. One operation of the press was enough to
flatten the areas on which the masonite was laid, adding
another dimension to the entire paper piece. By first
misting the paper, with a spray atomizer filled with
water, I was able to make even a smoother surface. When
the pulp fibers are damp they are more easily compressed
under pressure. With this technique I was able to print
small areas of color or textures onto the paper without
flattening its entire surface. (Plate 11)
As soon as I began printing etched plates onto my
paper, my images, especially my etched images, became
more recognizable. It had become extremely difficult
for me to work more abstractly. For as many years as I
had made art, my images had been representational
11
messages. Until my papermaking experiences, I had never
even attempted a truly abstract work. Teachers,
advisors, and friends repeatedly told me that it
shouldn't matter if my images were recognizable or not,
but for me, it did matter. The messages, the informa
tion, and the statements that I wanted to communicate in
my art were important to me. I seized upon the intro
duction of etching as an opportunity *to reintroduce
representational information into my paper work.
(Plates 12-13)
In both of these pieces, the plates (printed sur
faces) were developed to fit over the paper. The result
was that the paper lost most of its character and
appeared more like colored ink than an entity unto
itself. The excitement of the paper was lost beneath
the plate tone and the etched lines.
My disappointment with both of these pieces caused
me to do a great deal of thinking about my way of making
images. Many people had commented to me that while my
prints had communicated general literal information, my
paper pieces suggested stronger, more deeply personal
and selected feelings.
Making the paper was like play to me. I often
became engrossed in a private world where my decisions
came about in the same unconscious spirit that I remem
bered when I was a child lost in play. The forms that I
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bent out of metal and the colors I chose, their posi
tions and sizes had become meaningful to me. I found
myself thinking about big shapes overtaking small shapes,
or light forms pushing their way out of darker forms.
An entire language among lines, textures, colors, and
shapes became expressed in my work. I realized that the
way I was using this language was entirely of my own
invention. I had been educated in all the "techniques"
of how to draw things for so long, that when I drew
realistically, my personal visions were clouded and
affected by the massive amount of technical and
aesthetic information I had learned all these years.
When I made paper, however, I remained largely
unaffected by information that wasn't derived from my
own experimentation. I had seen very little work done
in paper and even fewer paper pieces that investigated
papermaking in a complex way. I often felt confused and
uncertain of the path I was following. I realized that
while the statements made in my images were no longer
literal in the way they had once been, they were commun
icating information that I felt honestly reflected my
thoughts. Eventually, I believed that I would be able
to look upon recognizable imagery and compose it with
the same freedom and playfulness I employed in my paper
shapes and forms. For my thesis, however, my choice was
to continue with the more abstract paper and print
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shapes. In the future, I would like to develop a com
bination of paper shapes and representational imagery,
Toward the end of Winter quarter I decided to
attempt another lithograph and paper combination.
Instead of approaching the lithograph from the idea of
making a landscape or a figure to fit on the paper, I
thought about drawing shapes onto the plate that would
correspond in feeling to the paper shapes. In this way,
I was beginning with a similarity of form. From the
onset, my thoughts were directed toward making all of
the elements of the piece, print and paper, do essen
tially the same thing. They each carried separate feel
ings and textures, but were integrated in a way the
etching pieces (Plates 12-13) never were.
After the lithographic plate was drawn and
processed, I printed the image onto a sheet of acetate,
transferring the registration marks as well. The
purpose of doing this was threefold. The acetate was
used as a pattern on which to build the paper matrix.
This acetate pattern provided me with an accurate guide
of where my paper shapes would correspond with the
printed shapes. Secondly, the acetate print was used to
transfer registration marks from the plate to the paper.
When the paper matrix was submerged under water, there
was a tendency for the matrix shapes to shift causing
slight differences from one paper to another. Since it
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is transparent, the acetate print could be placed over
each piece of paper and accurately lined up. The
registration marks were then transferred onto the paper.
Lastly, the acetate print was placed on the paper as a
model to give an indication of how the printed surface
would interact with the paper surface without actually
printing on the paper.
Because of the nature of the lithographic press,
the paper had to be extremely thin and uniformly
textured or it would snag under the pressure of the
scraper bar. I was able to make extremely thin sheets
by using cotton fibers and beating the pulp in the
Hollander beater for thirty to forty minutes. Normal
beating time is about fifteen minutes. This caused the
cotton fibers to become small and fine. The pulp was
formed into thin sheets in the deckle box and allowed to
dry adhered to the screens. This kept the sheets flat.
After the matrix was built, I made a second and some
times third layer of paper, couching them onto the first
sheet. I added one-half teaspoon of polytex medium to
one gallon of pulp to insure that a strong bond was
created between the layers of paper. When the paper was
fully dry, it was peeled off of the screen and "calen
dered" to remove its surface irregularities. Calender
ing is the process in which the paper is pressed between
two pieces of metal until the surface becomes completely
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smooth. Calendering was accomplished on the etching
press by placing the dampened paper on the press bed. A
large zinc plate was placed over the paper, a blotter
was placed on top of the plate, and the entire sandwich
was then rolled through the press. I found that this
technique yielded delicately smooth papers, particularly
good for lithography. Even though the paper did not
display a fabulous array of physical texture, the indiv
idual fibers of the colored pulp shapes became clear.
Although the paper was flat, there was a visual texture
apparent. (Plate 14)
No longer was there such a discrepancy between the
superthin and flat lithographic surface and the textured
surface of the handmade paper. The surface of the paper
had been flattened
through"
calendering, and now it
accepted lithographic printing. The two mediums comple
mented one another beau.tifully. The crayon lines and
the washes of the lithograph appeared both on top of and
beneath the paper. The irregular concentration of the
paper fibers accepted the lithographic ink in an unusual
way. Because the paper had no sizing, it absorbed the
ink unevenly, saturating the heavier paper areas.
(Plates 15,16,17) By using a transparent ink mix, the
finished print allowed the colored layers of paper
beneath to show through.
Instead of continuing to make many -prints that were
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basically the same, as is the custom when editioning a
print, I felt I would learn more by monoprinting with my
papers. While I used the same paper matrix to form a
series of paper prints, I altered the colors and quanti
ties of pulp in each shape. After calendering the
papers, I printed a lithograph onto most of the papers
in the series. On some of the papers the lithograph was
printed in one color, on others, a different color was
used. I began to block off areas of the lithograph with
stencils to eliminate parts of the printing. On a few
papers I printed the same image twice, using different
colors. After the lithographic printing was completed,
I cut shapes out of masonite and etched plates that
resembled the shapes already present in the paper print.
I worked on one print at a time, and began to build up
layers of transparent printings, responding to each
layer of print as I had originally responded to each
layer of paper. My decisions of where and what to print
next became spontaneous and playful. I cut paper
stencils to add flat, printed areas, or rainbows of
color when I thought they were necessary to the strength
of the print. I printed many layers of color overlays,
building up the strata of printed surfaces as I had
built up the mass of paper surfaces. Eventually, the
paper and print textures were so well integrated that
they were no longer recognizable as paper or print.
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This series marked an exciting and important break
through for me. Most of the technical and aesthetic
information that I had been accumulating for months was
now evident in the finished print. The language that I
had been developing between the paper and the print was
now fluent.
I felt less confused and more at one with my work.
The images from the print and the paper were harmonious
and working together in an unusual way. I was bringing
the same good feelings to printing that I had brought to
papermaking. I had reached a goal of a successful
combination of printing and papermaking, and I felt
great about that achievement. (Plates 18,19,20)
The benefits of this thesis won' t be fully realized
by me for many years. I experienced the gamut of feel
ings from intense despair and frustration to pure
delight and enthusiasm. I learned about making choices
and relying on myself for those decisions. I learned
about motivation and spent many hours contemplating my
energy and the way I create. The goal that I feel I
reached does not conclude the investigations begun in
this thesis. I give myself recognition for having
gotten this far.
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